Introduction
Two-dimensional intraoperative neuromonitoring (IONM) was recently introduced to open rectal cancer surgery [1] . The developed method enabled verification of bladder and internal anal sphincter (IAS) innervation with accurate prediction of urinary and anorectal functional outcome. Actual short-term outcomes of a first randomised study comparing laparoscopic and open rectal cancer surgery demonstrated similar oncologic results with improved recovery after laparoscopic surgery [2] . The minimal invasive approach in combination with intracorporeal IONM provided more detailed information about the complex distribution of pelvic autonomic nerves, its functional integrity and revealed autonomic neural pathways heading to the lower segment of the rectum [3] . The aim of the present study was to demonstrate further technical demands and requirements for a minimal invasive pelvic IONM.
Methods
A consecutive series of 5 patients (3 females, 2 males) with a median age of 68 (49-89) years undergoing minimal invasive pelvic surgery with IONM were investigated prospectively. Written informed consent was obtained before enrolment. Laparoscopic dissection in the minor pelvis was performed with Ligasure TM . Minimal invasive pelvic IONM was carried out under simultaneous electromyography (EMG) of IAS and manometry of bladder. For EMG of IAS (autonomic innervated smooth muscle) bipolar needle electrodes were inserted under endosonographic guidance (Fig. 1) .
In addition EMG of external anal sphincter (somatic innervated striated muscle) was performed for differentiation of signal pattern. Bladder manometry was facilitated through the transurethral catheter, which was connected together with the needle electrodes to an adapted IONM system. Thereby, both IONM signals could be observed simultaneously online on the monitor of the device. Electric stimulation of autonomic nerves on both pelvic sides was carried out with a straight bipolar microfork probe, designed for laparoscopic neurostimulation. Intracorporeal stimulation could be performed through the trocars placed in the lower abdomen (Fig. 2) . Stimulation parameters were set to 6 mA, 30 Hz and monophasic rectangular pulses with pulse duration of 200 µs. 
Results
Minimal invasive pelvic IONM with the standard procedure was successfully performed in all laparoscopic operations. Continuous bladder manometry resulted in an unsteady pressure line dependent on the respiratory rate (Fig. 3) .
The ongoing surgical dissection with LigaSure TM superimposed the EMG signal of IAS (Fig. 4) . Recording of intravesical pressure was not affected. Laparoscopic neurostimulation on the left pelvic side could be comfortably performed through the trocar in the lower right abdomen. Stimulation on the right pelvic side is possible through the same trocar, but with a less comfortable angle. Neurostimulations resulted in stable EMG amplitude increases of the IAS and intravesical pressure rises confirming intact innervation to IAS and bladder. The actual status of the IONM system and the technical demands and requirements for minimal invasive pelvic IONM are summarized in table 1. 
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